Balanced D/D translocation carriers appear to be normal in most instances (Court-Brown et al., 1966; Giannelli and Howlett, 1966) . In some cases, however, a variety of congenital malformations has been reported, such as Klinefelter's syndrome (Lejeune, Turpin, and Decourt, 1960) , little secondary sex development (Walker and Harris, 1962) , malformation of the spine (de Grouchy et al., 1963) , arrested hydrocephalus accompanied by mental retardation and spastic diplegia (Jagiello, 1963) , and hydrocele and azoospermia (Yunis et al., 1964) . Dekaban (1966) described a family with transmission of a D/D translocation and a high incidence of mental retardation. A D/D translocation was found in a patient with Down's syndrome; in that case, the patient had a modal number of 46 and a trisomy 21 (Zergollern et al., 1964) . It has also been suggested as a cause of familial non-disjunction (Hamerton, Giannelli, and Carter, 1963) , and was found in association with chronic granulocytic leukaemia (Engel et al., 1965) .
When appearance and measurements of the D group chromosomes were used as criteria for identifying the chromosomes involved in reciprocal translocation, chromosomes 13 and 15 (Walker and Harris, 1962; Hamerton et al., 1963) , and 14 and 15 (Lejeune et al., 1960; de Grouchy et al., 1963; Zergollem et al., 1964) were suggested as the chromosomes of origin. Using 3H-thymidine labelling and autoradiography, Yunis et al. (1964) , Giannelli and Howlett (1966) , Dekaban (1966), and Tiepolo et al. (1967) assumed that the chromosomes involved in reciprocal translocation were a late and an intermediate replicator, probably Nos. 13 and 14. ' The purpose of this paper is to describe a family in which a D/D translocation chromosome was Received February 8, 1968. transmitted through three generations without signs of mental retardation or of physical abnormalities in any member of the family; identification of the D chromosomes involved in the reciprocal translocation was attempted with 3H-thymidine labelling and autoradiography.
Case History of Propositus
A 10-month-old Caucasian female infant was admitted to hospital for failure to thrive. Physical examination revealed that she was in the third centile for weight and height. The muscles were flaccid and the joints were hyperextensible. The laboratory tests, including complete blood count, urine analysis, blood sugar, urea nitrogen, serum protein electrophoresis, calcium, phosphorus, electrolytes, and pH, were within normal limits. Chest and skull x-rays and intravenous pyelogram were normal. While in hospital, the child ate well and gained 900 g. At the age of 20 months she was found to be in the 50th centile for height and over the 90th centile for weight.
Family Studies
The patient has an older sister who is apparently normal. The first pregnancy of the mother resulted in miscarriage. There was no history ofmental retardation in the family through four generations. The pedigree of the family is shown in Fig. 1 .
Physical examinations, blood grouping, haptoglobin typing, serum protein electrophoresis, and leucocyte alkaline phosphatase determinations were carried out on the propositus and 6 members of 4 generations of the family. No abnormalities were observed.
The result of the dermatoglyphic examinations are shown in Table I . A wide atd angle and t' weie observed in several members of the family.
Chromosome Studies
Chromosome studies using the method of Moorhead et al. (1960) blood cultures obtained from the propositus and 6 members of the family. The selected metaphases were examined under oil immersion. 35 mm. photographs were taken with a Zeiss photomicroscope, and the films were projected with a 3M Filmac 100 Reader-Printer (3M-Minnesota Mining and Manufacturing Co., St. Paul, Minnesota) to facilitate exact counting of the chromosomes. The chromosomes were then cut out from enlarged prints and arranged according to the Denver nomenclature.
The propositus, her mother, and grandmother were found to have a balanced D/D translocation. Results of the karyotyping are summarized in Table II .
Autoradiographic Studies
The pattern of DNA synthesis in the chromosomes obtained from peripheral blood cultures was studied by 3H-thymidine labelling and autoradiography; the labelled metaphases were followed through the W to Z intervals of the synthesis (S) period (German, 1964) .
Methods. Seven hours before termination of the short-term peripheral blood cultures, 3H-thymidine The chromosomes were prepared by the technique described by Moorhead et al. (1960) . The slides were coated with Kodak Nuclear Track Emulsion Type NTB-3, and after 9 days of incubation at 40 C. they were developed with Kodak D-19 developer. They were then stained with Giemsa's stain, and scored for metaphases containing readily distinguishable latelabelling X chromosomes. The location of each metaphase on the slide was recorded and photographed, and photographic prints were prepared. After removing the grains with Kodak Farmer's Reducer, the slides were restained, the metaphases relocated and rephotographed, and prints made with a 3M Filmac 100 ReaderPrinter. The matching prints were then paired and examined.
Results. Of 103 labelled and photographed metaphases scored, 55 were selected for examination using the following criteria: (1) presence of a latelabelling X chromosome, indicating that this metaphase had been exposed to 3H-thymidine during the W to Z interval of the S period; (2) 
Discussion
Though the combination of labelling pattems of the D chromosomes not involved in the translocation varies (Table IV) , a classification of the 13-15 group chromosomes is possible, since the majority of metaphases out of a large number examined will follow a distinct DNA replication pattern (German, 1964; Giannelli, 1965; Giannelli and Howlett, 1966) . The end of the DNA synthesis (S) period in which the chromosomes complete their replication was divided by German (1964) into six intervals: U, V, W, X, Y, and Z. In most instances, the No. 13 pair replicates the middle and distal portions of the long arms during the X interval and was referred to by German (1964) as late replicator; by Giannelli (1965) (Tables  III and IV; Fig. 2 Concurrent translocation and non-disjunction were observed in some families, and a causal relation between them was suggested (Hamerton et al., 1963; Yunis et al., 1964) . Richards and Stewart (1965) In most reports, it was not established which chromosomes of the 13-15 group were involved in the D/D translocation or whether these chromosomes were identical in aU cases. Identification has been attempted by chromosome measurements and by autoradiographic studies. The five cases examined so far by autoradiography (Yunis et al., 1964; Giannelli and Howlett, 1966; Dekaban, 1966; Tiepolo et al., 1967) and our case, suggest that the No. 13 and No. 14 chromosomes were involved in the translocation, though there might have been differences in the size of the deletions.
In the family described by Yunis et al. (1964) , neither phenotypic abnormalities nor mental retardation were present, but diminished fertility and repeated miscarriages were reported. Giannelli and Howlett (1966) analysed the D group chromosomes in a phenotypically normal woman by autoradiography as well as chromosome measurements. In the family reported by Dekaban (1966) , a high Krmpotic, Rama a, nd Grossman Summary A D/D translocation chromosome transmitted through 3 generations was studied by 3H-thymidine labelling and autoradiography. The results suggested that it was a t(l3ql4q) chromosome.
Clinical, laboratory, cytogenetic, and dermatoglyphic data of the family were presented. Neither congenital abnormalities nor mental retardation were observed. Non-disjunction did not occur in any member of the family.
